DNA and cholesterol biosynthesis in synchronized embryonic rat fibroblasts. II. Effects of sterol biosynthesis inhibitors on cell division.
The relationships between cholesterogenesis and cell division were studied by using two inhibitors of hydroxymethylglutaryl-CoA reductase activity--25-hydroxycholesterol and compactin. The effects of both compounds on DNA synthesis were compared in synchronized rat fibroblasts cultured in a cholesterol-containing medium. Compactin did not inhibit DNA synthesis, except after a long time of contact and at high and almost cytotoxic concentrations. 25-Hydroxycholesterol inhibited DNA synthesis (without cytotoxic effects) after only 9-16 h of contact, depending on the phase of the cell cycle at which this compound was added to the culture medium. Sensitivity of cells to 25-hydroxycholesterol was maximal at the end of the S phase/beginning of the G2M phase. The rapid effect of 25-hydroxycholesterol on DNA synthesis appears to be separate from the inhibitory effect on sterol or non-sterol mevalonate-derived compound synthesis. Indeed, under our experimental conditions, the suppression of cholesterol biosynthesis is compensated by the presence of cholesterol in the culture medium, as demonstrated by the lack of effect of compactin on DNA synthesis; moreover, addition of mevalonolactone to the culture medium did not reverse the effect of 25-hydroxycholesterol. 25-Hydroxycholesterol could inhibit DNA synthesis by a direct action on the nucleus, after transfer by the intermediary of a specific hydroxysterol-binding protein.